SYNOPSIS Aeruginocine typing using eight indicator strains of Wahba on Bacto tryptone-glucose yeast extract Agar (Difco) with an incubation temperature of 32°C was found to be a reproducible and easy method which could be readily adopted by a diagnostic clinical laboratory. The results of aeruginocine typing of 1500 strains of Ps. aeruginosa suggest that hospitals differ in the range and patterns of aeruginocine types of strains isolated in them. In addition to representatives of nine of the 10 pyocine types of Wahba, a large number of strains isolated in India were found to fall into other groups not described in Wahba's system. Hence, 20 new inhibition patterns (aeruginocine types) are proposed.
An increase in the incidence of infection caused by Pseudomonas aeruginosa has been reported both from India and abroad (Carroll, 1955; Lancet, 1961; Curtin et al, 1961; Gould, 1963; Dube and Shriniwas, 1965; Naidu and Gupta, 1966; Tagg and Mushin, 1971; Heckman, Babcock, and Rose, 1972; Subramanian, Prakash, Shriniwas, and Bhujwala, 1973) . That increase has been attributed to the use of broad-spectrum antibiotics, corticosteroids, immunosuppressive and cytotoxic drugs, prolonged surgical procedures, mechanical instrumentation, and an aging population. However, little is known in the majority of instances about the source of the infection and the route of spread. Ps. aeruginosa is known to be a frequent contaminant of respiratory apparatus, humidifiers, drainage bottles, and other hospital equipment and is highly resistant to many disinfectants and antibiotics (Dube and Shriniwas, 1965; McNamara, Hill, Balows, and Tucker, 1967; Tinne, Gordon, Bain, and Mackey, 1967; Rountree and Beard, 1968) . Typing methods have been found useful in tracing the sources and routes of infection with Pseudomonas aeruginosa. Wahba (1963 and and Darrell and Wahba (1964) used the property of pyocine production for the typing of Ps. pyocyanea. The pyocine typing was done by observing the inhibitory effect of the pyocine produced by the test strains on a set of 12 indicator strains. It was reported by Matsumoto, Tazaki, and Kato (1968) (584, 577, and 593) . Parker (personal communication) has informed me that the three substituted indicators were not essential in defining the main patterns or 'types' described by Wahba (A, B, C, D, E, etc) which are recognized with the remaining nine indicators. The new indicators, on the other hand, are useful for recognizing subdivisions in the original A and B patterns of Wahba (1965) .
The International Committee on the Nomenclature of Bacteria, Judicial Commission (1970) has accepted the name Pseudomonas aeruginosa in place of Pseudomonas pyocyanea. It is, therefore, proposed to use the term 'aeruginocine' in place of 'pyocine'. The purpose of the present paper is to show that, by the use of only eight original indicator strains of Wahba, a method of aeruginocine typing can be established. Some new inhibition patterns (aeruginocine types) and a method ofreporting uncommon types have been proposed which could be used for reporting the typing results.
Materials and Methods
One thousand five hundred strains of Ps. aeruginosa isolated from clinical material from six hospitals in different parts of the country were examined by the aeruginocine typing method.
Ps. aeruginosa was identified according to the scheme of Shriniwas and Bhatia (1969) Darrell and Wahba (1964) as modified by Shriniwas, Bhatia, and Ramachandran (1971) . Only eight indicator strains were used for aeruginocine typing in the present study (table I) . Indicator strain M 283 was regarded as not useful in defining main patterns, as it was negative in all the inhibition patterns of Wahba except in A and B in which it may be positive or negative as is seen in table IV. The indicator as well as the test strains were maintained by repeated subcultures on semi-solid agar in screw-cap bijou bottles (Cruickshank, 1965) , and were stored at 4°C. Indicator strains were also maintained in the lyophilized state. The aeruginocine typing was done by first inoculating the test strains to be typed on nutrient agar plates. After overnight incubation of the plates isolated colonies were picked up and inoculated in nutrient broth, which was incubated at 37°C for four hours. The strain was then streaked as a 1 cm wide band in the middle of Bacto tryptone glucose yeast extract agar (Difco) plates, about 8 mm deep, prepared according to the instructions of the manufacturer. The inoculated plates were incubated at 32°C for about 14 to 16 hours. At the end of the incubation period, the growth was scraped off with a sterile glass slide and any invisible growth left behind was killed by exposing the plate to chloroform vapour for 15 minutes. The four-hour growth of each indicator strain in glucose broth was inoculated by cross streaking. The results were read after incubation overnight at 320C. The inhibition patterns of strains producing inhibition of indicator strain/s were noted and those producing no inhibition of any indicator strain were recorded as not typable. All the strains were typed by the above procedure at least three times and only when the same inhibition pattern was produced by a strain on three occasions, was a grouping result recorded.
Results
The aeruginocine typing of 1500 strains of Ps. aeruginosa using eight indicator strains of Wahba produced 154 inhibition patterns. Two hundred and forty seven (16-5 Y.) strains did not produce inhibition of any indicator strain and were grouped as not typable (NT). The inhibition patterns were usually reproducible on repeated typing which was done at least thrice. In a very few instances the inhibition patterns could not be reproduced on a second or a third occasion. On further investigation of all these cultures, similar colonial types of Ps. aeruginosawhich had different reproducible aeruginocine types were found. Thus in all the instances where replicate typing showed more than one aeruginocine type or pattern, the stock culture was found to be mixed, containing the different aeruginocine types. Aeruginocine types remained unchanged after storage of strains for one year under conditions of culture and storage described in this paper. (table I) . On further analysis of the unclassifiable group, it was decided to subdivide this group into two: A Inhibition patterns or aeruginocine types which were found in more than 10 strains. There were 20 such inhibition patterns and it was proposed to number them from 1 to 20 using Arabic numerals (table II) . B Inhibition patterns or aeruginocine types which were found in 10 or fewer strains. There were 125 such inhibition patterns and it was proposed to group them as unclassifiable and report the individual inhibition pattern (table Ill) .
In this way 587 (391 %) typable strains which did not belong to any of Wahba's types could be allotted to proposed aeruginocine types, each represented by more than 10 strains ( Thus it is felt that introduction of the new aeruginocine types is reasonable and is likely to be useful in aeruginocine typing of strains of Ps. aeruginosa The modified aeruginocine typing method is reproducible and does not require sophisticated equipment or involved procedures like serological or bacteriophage typing. It can, therefore, be easily adopted by a clinical bacteriology laboratory.
